




























378 BUILDING STONES AND THE QUARRY INDUSTRY.

The excessive porosity of a building stone thickens the layer of decomposition which can be reached by the

acids of the atmosphere and of the rain, and also deepens the entrance of the frost and its work of disintegration.

This is illustrated, in the case of brownstone, in numberless instances throughout New York city, in the sills and

lintels of windows, the projecting string-courses of stone in brick buildings, the steps of stoops and sills of doors,

etc., with their edges rounded, their material pitted, honey-combed, fretted, and furrowed by the ridges of projecting

or eroded laminaa, or the whole mass of the stone worn away flush with the front of the house, e. g., in the older

brownstone houses of the district styled “Greenwich village”, in the Eighth ward, and in the old streets on

the east side of the city. Even, too, in houses less than ten years old, the flat ceilings of the porticos, surfaces

which appear to be perfectly sheltered from the weather, are peeling away into successively-loosened layers,

0. g., in the houses on the west side of Fifth avenue, between Forty-sixth and Fiftieth streets. In all these cases

we plainly see the effect both of rain, and, above all, of water, derived from the thawing of the snow which is caught

and rests upon the projecting ledge of stone, soaking down into the spongy mass below during the day, and again

partially thrust out by the expansion of freezing during the night. With a light-colored stone an unusual and

undesirable power of absorption is often indicated by its discoloration in streaks and circular patches. Several

kinds of discoloration may be distinguished, all more or less dependent on the absorptive character of the stone.

'The one consists of a white calcareous effiorescence, very common in new masonry, in blotches spreading around

the joints, and doubtless derived by permeation of the stone with solutions of calcium carbonate from the fresh

mortar or cement. It appears to be usually of a temporary character, disappearing after a few years. This is

sometimes seen in brownstone, but more frequently in the Ohio and the New Brunswick freestones ; e. g., in the fronts

and stoops of most of the houses first built of that stone in Madison avenue above Fifty-fourth street, etc. Another

form of discoloration is due merely to the street-dust and soot which are deposited upon the projections of a stone

front. It results in long gray or blackish streaks, running down the front at either end of the window-sills and from

below the line of projecting bands and cornices, and as a general blackish-gray discoloration of the surfaces of

sheltered moldings of apertures. the pediments of porticos, etc.

The earlier stages of this discoloration may be easily studied in numerous instances among the older buildings

constructed of light-colored freestone, e. g., in the houses on the northwest corner of Sixth avenue and Twenty-ninth

.street, and between Thirty-seventh and Thirty-eighth streets, and in the building on southeast corner of Christopher

street and Greenwich avenue, etc. ; the sloping window-sills of the orphan asylum at Fifth avenue and Fifty-first

.street are thus blackened, while the vertical faces of the same stone in the facade are washed clean and uncolored.

A similar discoloration affects most of the varieties of white marble used in our city, 0. g., in several buildings

on the north side of Murray street, between Church street and West Broadway; in the new courthouse on Chambers

street; the cornices, sills, and seams of the rusticated stone-work of the Union Dime Savings bank, at Sixth avenue

and Thirty~second street.

Another form of discoloration, commonly associated with the preceding in the same light-colored freestones,

presents black stains and streaks, whose material has not yet been identified, but apparently consists of manganese

-0xide, probably derived from the decomposition of the feldspar and chlorite in the rock. This is of a more permanent

.and objectionable character, increasing both in extent and depth of color with the age of the masonry. Its progress is

most rapid on stone surfaces exposed to the prevailing winds and rains, i. e., the northeast. An illustration of this

appears in the church on the corner of Fifty-seventh street and Madison avenue, whose faces fronting the south

and west are entirely free from discoloration, while the spire, freely exposed above, is beginning to be tinted all

around and from top to bottom.

Other forms of discoloration are shown in yellowish stains on the light freestones, certainly due to iron, and in

films of confervous growth, which are green during rainy and damp weather, and become blackish-gray when dry.

HARDNESS AND TOUGHNEss.-Resistance to weathering does not necessarily depend upon hardness, since some

soft rocks of peculiar composition (e. g., some steatites, chlorite ~schists, etc.) are known to withstand atmospheric

attack very well. However, a hard material of close and firm texture is, in those qualities, specially fitted at

least to resist friction and artificial wear, as in stoops, pavements, sidewalks, and road metal, and the natural

friction of rain-drops, dripping rain-water, the blows of the surf, etc. The graywacke and blue-stone of New York

and Pennsylvania, is, in the form of flagging, unexcelled for paving, etc.; and no reason is apparent why its thicker

beds should not be further applied as a material for ordinary construction. So far as yet introduced for this

purpose, within a few years past, it preserves perfectly the arris in dressings, quoins, etc., without either chipping

or discoloration.

CRYSTALLINE fineness—Experience has shown that the crystalline structure in a stone is a better

resistant to atmospheric attack than the amorphous. The following statement is made eoncerning this characteristic

in an oolitic limestone of England:

The Steetley stone is remarkable for its light specific gravity, great power of absorption, and yet extremely durable ; its resistance

to atmospheric influences may be attributed to its beautifully sparkling crystalline structure, without having any dusty incoherent

matter in its formation, the crystals being all well cemented together. (a)

a C. H. Smith, op. cit, 32.
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It is also well illustrated in New York city in the better class of crystalline building stones, 6. g., the granite

buildings in Murray, Warren, and other of the older streets, the Astor house, etc., which are not yet perceptibly

affected by the tooth of time. The same fact is generally true with the sedimentary rocks also, a crystalline

limestone or good marble resisting erosion better than an earthy limestone. Only the oolitic varieties of the latter

seem to possess, in that structure, an advantage over those that are entirely earthy or amorphous. The durability

of a limestone like that of Indiana, recently introduced into this city, must depend upon these conditions. So, too,

the highly-crystalline varieties of the Potsdam sandstone, in New York, Wisconsin, etc., abounding in glittering

facets which the microscope reveals to be in part quartz crystals of exceeding minuteness, may be expected to have

in that respect a greater likelihood of durability, if well cemented, than the ordinary variety made up of rounded

grains. '

TENSION OF THE exams—A crystalline building stone (0. g., granite, gneiss, marble, etc.) is made up almost

entirely of imperfect crystals of its constituent minerals (of calcite, in a marble—of quartz, feldspar, etc., in a

granite) closely compacted together, originally with intense mutual pressure. Sometimes no cement intervenes, but

any two grains remain in close contact at an impalpable invisible line. Such a condition must be sensitive to very

slight influences, the surfaces of the grains in a building stone being alternately pressed still more tightly together

or separated to disruption, e. g., by variations of temperature, above all at the extremes of severe cold and frost,

of burning sunshine, and of fire. A good illustration is found in those marbles which seem to contain no cement in

their interstices, e. g., the coarse Tuckahoe marble, which soon becomes seamed with cracks, as in the building on

the corner of Thirty-second street and Broadway.

In England it has been found that—

All varieties of Carrara marble have perishable qualities which ought to preclude them from being ever applied to external purposes

in this country. After exposure to the weather for thirty or forty years, disintegration through its entire mass, but mostly on or near the

surface, evidently takes place; after the lapse of about a century, more or less, according to the quality of the marble, the entire

substance falls into a kind of sparkling sand. (a)

Frequent changes of temperature also tend to destroy Carrara marble more rapidly than atmospheric influences; thus the mantel of

a chimney-piece is invariably disintegrated long before any other part.

CONTIGUITY OF THE GRAINS.—The principle which obtains in the application of an artificial cement, such as

glue, in the thinnest film, in order to gain the increased binding force, by the closest approach of the cemented surfaces,

finds its analogy in the building stones. The thinner the films of the natural cement, and the closer the grains of

the predominant minerals, the stronger and more durable the stone. One source of weakness in our brownstones

lies in the separation of the rounded grains of quartz and feldspar by a superabundance of ocherous cement. Of

course, the further separation produced by fissures, looseness of lamination, empty cavities and geodes, and excess

of mica, all tend to deteriorate still further a weak building stone.

HOMOGENE1TY.—A great difference of the hardness, texture, solubility, etc., in the material of the grains of

a. rock and of their cement, or of the successive laminae, renders the weathering unequal, roughens the surface,

and increases the sensibility of the stone to the action of frost. So also softer patches, of more easily decomposed

veins and layers in the stone, produce unequal weathering, hollows, furrows, and projecting ridges. Even a

hard crystalline and otherwise durable stone may be materially weakened by these defects. Illustrations of this are

found in the same varieties of the dolomitic marbles, with irregularly mixed constituents, from the old quarries at

Kingsbridge, on New York island, and in Westchester county.

C. CHARACTER AND POSITION OF SURFACE.

The rough or polished condition of the surface of the stone, its inclination from a vertical plane, and the position

in which it stands with reference to the sun and to the prevailing direction of the wind, all constitute important

elements of its durability.

SMOOTH DRESSING OR POLISH.—It is generally assumed, and rightly, in the climate of New York, that

a smooth or polished surface tends to protect a stone by facilitating the rapid discharge of rain-water from its

surface. The present condition of most of our smoothly-dressed granite fronts seems to confirm the general accuracy

of this opinion. Nevertheless some anomalies occur. It has been observed in London that, in the modern buildings,

decay progresses far more rapidly than in the ancient, and it has been queried whether this may not in some way

be due to the application of machinery. . .

A series of Observations by Professor Pfafi', of Erlingen, Germany, in reference to granite, syenite, etc., have

ShOWn, among other results, that the superficial loss in a century, by exposure to the weather, may amount, on

unpolished granite, to 0.0076'“, on polished granite to 0.0085m'“. '

These conclusions in regard to the more rapid weathering of polished granite yet need confirmation by more

extended observations in other localities. But an investigation is yet needed to determine whether the vibration

of the surface of a stone, produced by the jar of the machinery employed in sawing or polishing, as well as the

bruising produced by the friction of the sand, diamond-saws, etc., and still more, the strain and pressure produced

by the impact of the blows of chisel and hammer, in smooth and rough dressing, do not produce superficial changes

of tension, minute fissures produced by the separation of surfaces of feeble adherence (e. g., on smooth planes of

 

a Gwilt’s Enoyc. of Arch, p. 491.
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tabular flakes of feldspar, scales of mica, etc.), cracks in brittle minerals (e. g., quartz), microscopic clefts along

cleavage planes (0. g., of the feldspars), slight disruption of grains from the adhering cement, etc. If these actions

do occur in stone-working, and especially if ,they reach a sensible depth, as I believe, they may partly account for

the anomalous loss of polish and rapid peeling away of successive layers from the surfaces of dressed granites and

freestones. The very dressing, so agreeable to the eye, may actually present the surface of the weaker stones in

the worst possible condition to resist atmospheric attack.

On the other hand, a roughness of the surface favors the deposition of street-dust, smoke, etc. In France—

The beautiful marble sculptures of the'park of Versailles will, within the next fifty years, become, through its means, unsightly

and ugly masses of dirt, and eventually be irretrievably lost. Dr. Robert recently called attention to the fronts of the Bourbon and Mazarin

_ palaces, that of the legislators, the mint, and others, which by this influence are hastening to decay, and even more rapidly in proportion

as the ornamental carvings promote the deposition of dirt and dust. (a)

It has been shown that in New York these substances have been observed to exert a deleterious influence by

chemical corrosion of the stone on which they rest. Being chiefly organic in material and absorbent of moisture

they also furnish a suitable nidus for the growth of minute plants, 0. g.,h'chens, confervw, mosses, etc., whose erosive

action has been already mentioned. However, there is no doubt that under certain circumstances, not yet understood,

a crust of dirt, smoke, and soot may act as a preservative to the stone, as observed by E. (.l. Robins and A. Billing,

on St. Paul’s and on Hanover chapel, London, on the church of St. John’s, in Southwark, etc.; the same is true

also of at least some of the vegetable growths—certain lichens which flourish in the dusty deposits.

INOLINATION AND POSITION—Sufficient reference has already been made to the influence of these conditions

in many ways on the durability of stone. The illustrations are without number throughout the older streets of our

city,iu the decayed state of those surfaces of stone which are horizontal, and on which rain-water, slush, snow, and

ice may rest; of those on the south side of cross-streets, and the west side of the avenues running north and

south, which are exposed to the driving rain of northeast gales, etc. Thus, in the towers of the church on the

northwest corner of Clinton and Pacific streets, Brooklyn, the brownstone on its front, which faces the east, is

peeling off in patches in many places, while the south face of the towers remains apparently unattacked.

Again, on surfaces which are liable to be water-soaked, but which may be sheltered from the sun and wind,

the moisture does not quickly dry out, and here especially the decay may be very rapid. The soflits of arches and

lintels, the shady sides of window-jambs, and the shady parts of carvings, etc., are among the first portions of a

building to decay. From this cause, or from the leaking of a rainwater leader, the surface of a whole pilaster may

peel off, as in the building on the southeast corner of Eighteenth street and Fourth avenue, New York.

METHOD OF POINTING OF MASONRY—The admitted energetic agencies of decay—frost, solution, hydration,

etc—have been largely favored by the imperfect and hasty construction of the masonry throughout the city, its

joints when new often admitting a trowel. A cement-mortar of poor quality is largely employed, and, soon dropping

out, the joints are often allowed to remain open for years. The atmospheric attack is thus made, as it were in

flank, directly through the exposed edges of the outer lamina: of the stone, and the decay rapidly afi‘ects the stone

to a considerable depth, several inches in many cases, and even throughout the entire block, although the exfoliation

may appear superficial.

Ewnc'rron 0N EDGE OF LAM1N_AT10N.--Instances are very rare in this city where the stone has been laid “on

its bed”, with a deliberate regard to its durability: e. g., a few houses on Fifth avenue above Fifty-first street, the

new wings of the Astor library, etc. On the other hand, from mere convenience in construction, many buildings,

especially of our older churches, are fortunately so constructed, the blocks having been small and square and

conveniently so laid. In some instances (0. g., the church on the southeast corner of Thirty-fifth street and Fifth

avenue) _blocks occur in both p0siti0ns and in both are affected by incipient decay; in others (0. g., the church on

southwest corner of Twenty-first street and Fifth avenue) the blocks, although all on bed, are often deeply decayed.

In the old city hall, erected in 1812, the north face, although on the side usually least affected by decay, presents

the brownstone of its ashlar set on edge and exfoliating in entire sheets, often traversed by fissures across the

lamination, parallel to the joints. Notwithstanding these warnings, most of our newest edifices exhibit the same

faulty construction: 0. g., the sandstone (from Massachusetts) in the trimmings and even partly in the pillars of the

Union League Club building, on Fifth avenue, the fine new residences in the upper part of Madison avenue, the

trimmings etc., in the huge new buildings for “ flats” and business oflices throughout the city, often nine to eleven or

more stories in height, in whose walls the crushing force exerted upon this soft stone must be excessive. ,

EXPOSURE TO THE sum—Again, subjection to wide differences of temperature on different faces, e. 9., those

produced by the burning heat of our summer sun on the western faces of buildings, renders the stone liable to crack

from unequal contraction and expansion, and produces, on a laminated rock, separation along the planes of lamination,

and, on a compact rock, an exfoliation in concentric crusts allied to that of common occurrence in nature on outcrops

or bowlders of granite and trap. The former is abundantly illustrated in the marked decay and splitting observed

on the western faces of the tombstones in Trinity churchyard, the cemetery at New Utrecht, etc., described beyond.

'The ashlar at the base of the steeple of the church at Thirty'seventh street and Fifth avenue is beginning to

decay on the south side, but not on the north or east sides (the west side not being visible). Other examples are
 

a Manufacturer and Builder, 1871, III, p. 150.
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seen on the brownstone stoops of our cross (east and west) streets, where the western face of the dark stone is

rapidly disintegrated and exfoliated, while the eastern face remains much longer in perfect condition. The stone

balusters of the balustrades of balconies and the sides of high stoops are, from their slender form, peculiarly

sensitive; they disintegrate and exfoliate rapidly on their sun-exposed sides, and become split, ragged, and reduced

within five years to a wretched condition, especially when the bedding plane is exposed to the sun. Little rule is

observed by stone-cutter or builder in regard to the position of planes of bedding in work of such delicate character

as the stone rails, balusters, and posts of stoops and balconies, the planes lying and facing in every direction,

sometimes uniform in a particular stoop, sometimes. diifering—vertical, horizontal, or even sometimes oblique, and

directed to all points of the compass—though in general the planes are vertical in the balusters of a stoop and stand

either parallel or perpendicular toward the front of the building. The decay is much more rapid in the coarse '

brownstone, though apparent on the light-colored freestones, and affects the western side of balusters on the cross

streets and the southern side on the avenues. It seems to be somewhat delayed wherever the edges of the layers

happen to face toward the sun, 6. e., to the west on cross-streets and t0 the south on avenues, in New York city.

In general it may be'stated that all the influences of driving winds, acid vapors, pelting rains, burning sun,

etc., are less destructive by far than the quiet action of rain-water or thawing snow dripping and soaking down

continuously from any projection or hollow in which water or snow may lodge. A good “illustration is found in the

synagogue on the southeast corner of Sixty-third street and Lexington avenue, in the fresh, unaltered condition of

all its vertical faces of light freestone, and the extensive discoloration which has attacked the face of the pediment

of its front portico from water soaking through its roof, and the discolored streaks which run down the inner

corners of its towers.

‘ 4._-METHODS OF TRIAL.

The methods now in vogue are to a large extent so superficial and empirical, so unsatisfactorily confirmed by the

practical results attained, as to have elicited from many an opinion akin to that expressed by a member of the London

Society of Arts. His impression was, and it was borne out by the opinions of many practical men, “ that when a stone

was once out of the quarry it was almost impossible to say whether it was a good stone or a bad one ”. It has long

been recognized that there are two ways in which we can form a judgment of the durability of a building stone,

which may be distinguished as the natural and the artificial. '

A. NATURAL METHODS.

These must always take the precedence wherever they can be used in any locality, because they refer, first, to the

exact agencies concerned in the atmospheric attack upon a stone, and secondly, to long periods of time far beyond

the reach of artificial experiment.

A memorable investigation, in which the main dependence was rested apparently upon this class of methods,

was that instituted by the British parliament in the royal commission appointed in 1837 for the selection of the stone

to be used in the houses of parliament. This commission consisted of four persons: the architect, Sir Charles Barry;

two geologists, Sir Henry De La Beche and Dr. William Smith; and Mr. G. H. Smith, a practical man, well

acquainted with the working of stone, occasionally assisted by Dr. Buokland and Professor Phillips, and, in the

chemical department, by Professors Daniell and W'heatstone. From the study of the outcrops in neighboring

quarries and the weathering in several old buildings in Yorkshire, the commission recommended the use of the

stone from the Norfal quarries, North Anston, ten miles east of Sheffield, and were discharged. The execution of

this recommendation was put in incompetent and irresponsible hands, without government superintendence.

Consequently the stone of the Norfal quarries having been adjudged too small for the purpose, and also those of a

neighboring quarry, resort was finally had to a stone not covered by the report of the commission, and of this the

houses of parliament were mainly erected in 1840. It proved of such inferior character that the decay, immediately

setting in, attracted attention even in 1845, and has since led to extensive and costly efforts for the purpose of repair

and preservation.

EXAMINATION 0F QUARRY-OUTCROPS.—Much information of the highest value may be obtained, especially in

the northern United States, where the results of ancient decomposition have been planed off by glacial action,

from a study of the old natural exposures of a stone to the atmosphere at or near the quarry from which it was

taken, with allowance for the conditions which may there prevail at present, or which probably existed in pre

glacial time. However, it has been pointed out that “ the length of time they have been exposed, and the changes

of actions to which they may have‘been subjected, during, perhaps, long geological periods, are unknown; and

since different quarries may not have been exposed to the same action, they do not always afl‘ord definite data for

reliable comparative estimates of durability, except where difi'erent specimens occur in the same quarry ”. (a) Within

the district allotted to this report only three building stones are found in place: The trap of the Palisades and of

Staten island, whose exposed surfaces are almost always smooth, and whose crust of disintegration, rarely reaching

a half inch in thickness, implies a power of excellent resistance to atmospheric attack; the gneiss of New York

and Long islands, which often becomes deeply discolored along some planes, but even then, in its common siliceous

variety, retains most of its toughness and strength; and the dolomitic marbles of the old quarries of Kingsbridge

 

a Report of Commission to Test Marbleafor the Extension of the United sum Capitol, p. 589,1851.
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and Morrissania, no longer worked, and of Westchester county, in which a wide variation is shown on the exposures,

some surfaces being disintegrated to a pulvcrulent mass or loose sand, while others remain firm and hard.

EXAMINATION OF OLD MASONRY.—A study of the surfaces of old buildings, which have been exposed to

atmospheric influences for years or centuries, is one of the best sources of reliable information concerning the

durability of stone, and frequent references to such observations have already been made in this report ',

unfortunately no buildings of great antiquity have resisted the iconoclasm of our period and remain for study.

Following, however, the example of Professor Geikie, of Great Britain, in his study of a grave-yard of Edinburgh,

I have made some studies in those of New York and vicinity. It may be remarked that the varieties of stone used

in cemeteries for the dead are usually for the most part identical with the building material employed in the

houses of the living at the same period. Nor could any method be devised for testing so thoroughly, by natural

means, the elements of durability in any stone as that by which, in the form of a tombstone,it is inserted partly _in

the moist earth, entirely exposed above to the winds, rain, and sun on every side, with its bedding lamination

standing on edge, and its surface smoothed and polished and sharply incised with inscriptions, carvings, and dates,

by which to detect and measure the character and extent of its decay.

The present edifice of Trinity church was constructed during the years 1841-’46 (the first building having been

erected on that site in 1696). Saint Paul’s chapel was erected in 1766, and, although this structure is older than

that of Trinity, its cemetery is much more recent in its origin.

Tr-im'ty church-yard, New York city—A variety of materials is found in the tombstones of this cemetery,

one of the oldest inclosed in the city. The observations made on the present condition of the stones have been.

grouped together according to the material, disregarding as carefully as possible all stones which showed evidences

of repair and recutting. Most of the stones are erect, and stand with their planes in the meridian, i. 0., their inscribed

faces fronting the east. , -

Red sandstone, compact, hard, and fine-grained, apparently identical with that of the church building, and

forming the largely predominating material for the stones: Tomb of Matthew Daniel (1820), west side split off, but

general condition otherwise good, and inscriptions sharp; also, several tombstones in vicinity in same condition,

with more or less splitting along lamination on their western faces, e. g., those of John Child (1808), John Wilson

(1805), Peter B. Ustick (1791), Jane Slidell (1770), John Waddell (1762), Joseph Penn (1763), Charles Burleigh

(1757), and many others; tombstone of children of John and Mary Bard (1796), much eroded, and splitting on both

sides. Two of the oldest stones, those of Jeremiah Reding (1722) and Richard Churcher (1681), are in very fair

condition, the inscriptions being sharp, and only a slight tendency to splitting beginning to show on the west side

of the top of the stone.

Graywacke or blue-stone, probably from the Catskills or central New York: Tombstone of Remington

Stephenson (1730), in excellent condition, but west side beginning to decay; that of Mary Corrin (1730), perfect on

both sides; inscriptions sharp on both stones.

Black slate, probably imported: Tombstone of John Daley (1774), in very good condition, Only a slight decay

roughening the west side; that of Anne Churcher (1691), both faces and edges perfect and the inscriptions sharp.

Gray slate, perhaps from the Catskills: Tombstone of George Carpender (1730), inscription sharp, slight erosion

on west face.

Green hydromicaceous schist, probably from western part of Connecticut or Massachusetts: Tombstone of

Joshua Amy (1742), in excellent condition, only the wet face being slightly worn.

White oolitic limestone, fossiliferous, probably imported from England: Tombstone of John and James Searle

(1736), in excellent condition.

Fine white marble, apparently from Carrara, Italy: Inscription and date obliterated, full of minute cracks on

both faces.

White marble, probably from western Massachusetts: Tombstone of Lars Nannestad (1807), and that of

Alexander Hamilton (1804), both in fair condition, but worn on the north face.

Saint Paul’s churchyard—One variety of fine- grained sandstone predominates, dating from 1813 back to 1768.

The finest-grained and most compact are often in perfect condition (J. J., 1768), but many coarser or more laminated

stones, and Sometimes fine and compact stones, are very badly split, and show exfoliation near the ground (A. Van

B., 1813), sometimes with fissures across the stone (J. A., 1813). The splitting begins, as usual, near the west face

and near the edges.

As to marble, the stones here date from 1851 back to 1798, and consist of a coarse white marble. It weathers

grayish-white, and becomes roughened. Only a small proportion of the stones are split. About one-tenth have

their inscriptions entirely obliterated, and this fact, due doubt-less to the acid rain-waters of the city, was not observed

in the suburban cemeteries; in one case (A. W., 1851) it has been largely afl‘ected in a little over thirty years.

The old Dutch. cemetery at New Utrecht, Long island—At this little village, which lies on the southern outskirts

of Brooklyn, most of the tombstones are erect, in good condition, and face the east. The materials used are the

following:

Fine-grained sandstone, of a warm red to reddish-brown color, resembling the stone of Little Falls, New Jersey.

As a rule the stones of this kind are in excellent condition, especially in proportion to their fineness of grain, and



NEW YORK CITY AND VICINITY. 383'

universally preserve the sharpness of their inscriptions. Their dates observed range from 1812 back to 1743, and'.

out of twenty-five noted the following may be referred to: Jacques Denyse (1811), very fine-grained, inscriptions

and tool marks perfect; John Van Duyne (1801), in perfect condition; Rutgert Denyse (1795), very fine-grained

stone, inscription remarkably perfect, even to the finest flourishes; Jacques Denyse (1791), in good condition, a.

small fragment lost from top edge; Jacobus L. Lefl'erts (1785), very fine-grained, and in perfect condition; Abraham

Duryee (1743), stone perfectly preserved.

Graywacke, light gray, and thinly laminated: S. Barre (1852), stone split throughout, especially on the west

face.

Blue marble: Catharine Groenendyke (1797), stone in excellent condition, hard and smooth on the west facer

but slightly roughened and pulverulent on the east face.

Mottled black and white marble: Mercy Grenendyck (1794) and Nicholas Grenendyck (1795), in perfect condition

in both form and sharpness of inscription, the west undressed face being hard. but the surface of the east face, top,

and sides being somewhat roughened and pulverulent.

Red laminated sandstone, probably from New Jersey: \V. W. Barre (1854), the east face in perfect condition,

but the top and west face beginning to split; Cornelius Van Brunt (1850), the faces in good condition, but a fissure

in the lamination behind the east face; Ann Schenck (1824), stone split along the lamination next the west face, and

also with a vertical fissure across the lamination of the stone near and parallel to the north edge; William Barre

(1826), and Rebecca Johnson (1821), a stone with alternating red and gray lamina: (like that used in the Flatbush

cemetery), thoroughly split up throughout, along the lamination, and with fragments lost from the top.

White marble, rather fine grained, and for the most part from Vermont, stones dated from 1847 back to 1828,.

with usually their inscriptions perfect (for example, the stone of Thomas Clark, 1831), their west faces in good

condition, but their tops, sides, and east faces more or less roughened and pulverulent; the stone of J. Lefl'erts

(1828); is in good condition except on the west face, which is much split, apparently by the sun.

Granite from Quincy, Massachusetts, and Aberdeen, Scotland, in a few stones dating only from 1876 back to

1856, and of course in perfect condition. The varieties of stone have been arranged above in about the order in

which they seem to have come into general use. In regard to their durability it may be stated in general :

1. The fine-grained red sandstone, probably from Little Falls, New Jersey, has presented a remarkable resistance

to weathering, always proportioned to its fineness of texture, generally in excellent condition after a period of more

than a century.

2. The laminated sandstone, brought later into use, has been a poor material, yielding miserably, apparently.

to the heat of the sun, in less than a half century. _

3. All the marbles used have resisted the sun in almost every case, but show by the roughened, pulverulent

condition of their sides and eastern faces that their decomposition is slow but gradual, and only a question of'

suflicient though perhaps long time.

A point of difference between the stones of this cemetery, in an open country village on the outskirts

of Brooklyn, and those of Trinity church-yard, in New York city, is shown in the abundance of lichens which are

found in the former. Three varieties seem to occur: one, a bright green, confined in its growth to the top of the

stones; another, of orange color, scattered over the upper part of the west face, exposed to the afternoon sunshine,

and rarely seen on the east face; and another of light green color, abounding as a crust over the east face. No.

particular effect of corrosion by these growths was noticed, either upon sandstone or marble; on their removal the

surface beneath was found to be fresh, and had apparently been only protected from weathering.

Flatbush cemctery.-In the old cemetery of the village of Flatbush, Long Island, on the northeastern outskirts

of Brooklyn, the tombstones are nearly all vertical, and face the east. White marble predominates largely, but

the oldest stones consist of sandstone.

Red sandstone, usually very fine grained and compact, and apparently the variety from Little Falls, New

Jersey. The stones vary in date from 1804 back to 1754: Rebecca Suydam (1797), and Marrytie Ditmarse (1797),.

both faces of these stones in excellent condition; Hylletie Martens (1779), a light reddish-gray stone, in good

condition, only the top being a little roughened; Abraham Lott (1754), the inscription perfect, and only a few

fragments chipped from the top. - ,

Red laminated sandstone, often very fine grained, largely made up of two materials, reddish-brown and light

reddish-gray, in thin alternations from one-half to 1 inch thick. The stones vary in date from 1822 back to 1754: Maria.

Allen (1820), with sharp inscription, but many fissures in the lamination; PeterNeefus (1820), the stone in excellent;

condition, covered with sections of long cylindrical markings, perhaps fucoidal; Lefi'ert Lefferts (1800), the stone;

traversed by fissures along the lamination, and also vertically across it in lines parallel to the edges and about an

inch from the edge; Adriantie Lefl'erts (1761), like the preceding; Gelijam Cornel (1754), decidedly laminated in

structure, but in excellent condition.

Tremolitic white dolomite marble, perhaps from the old quarries of New York and Westchester counties, fine~

grained to quite coarse in texture, and often sprinkled with grains and flakes of tremolite, sometimes several inches~

in length. The stones vary in date as follows: E. Aldworth (1851), the stone facing westward, and with minute

fissures abounding over the top and the southern edge; A. Lloyd (1847), the stone in good condition, still retaining
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most of its polished surface, even on the tremolite ; J. F. Neefus (1847), surface of stone rough and pulverulent, so

' that the rough, gray appearance usually distinguishes stones of this material from some distance; MaryVan Siclen

(1832), the top and west face roughened one-third of the way down, the remainder being much less roughened; W.

Riley (1811), smooth for a height of about a foot from the ground, and roughened above.

Fine white marble, probably of Carrara, the stones varying in date from 1859 to 1801; E. Duclois (1836),

somewhat rough and pulverulent all over the surface; N. R. Cowenhoven (1809) and J. Vanderbilt (1801), both

horizontal tablets, more or less blackened in spots by a minute lichen (probably the Lepra antiquitatis),etc.

Fine white marble, sometimes with gray streaks, probably from Vermont; the stones are of recent date, from

1855 to 1730: Charity Van der'Veer (1836), the entire surface of the stone pulverulent, rubbing easily off into fine

sand; Femetie and Peter Stryker (1730), roughened down to a foot from the ground, where-the polish remains.

The lichens abound here also on the tops of the stones, but have been mostly cleaned off their faces. The

same general conclusions may be here deduced, in regard to their durability, as in the similar varieties observed at

New Utrecht. It is a curious circumstance, in all these cemeteries, that the stones display no exfoliation or decay

near the ground, the polished surface often remaining perfect; above, the action of the sun on the western faces,

and of northeast storms on the eastern faces, are apparent as usual.

B. ARTIFICIAL METHODS.

The various text-books on building-construction describe in detail many methods of trial of building stone;

0. g., of solubility in acids; of absorptive power, by soaking in water and determination of increase of weight; of

power to resist the expansion due to frost, by actual freezing, or by saturation in saturated solution of sodium

sulphate (Brard’s method),- of strength to resist crushing, bending, or tension, by the application of pressure or

force in various ways, etc.

It is unnecessary to make any reference here to these descriptions, except in regard to their antique and

unsatisfactory character, and to the apparent ignorance of the appliances now within the reach of students of the

modern science of lithology, which can readily be used to reveal the true nature of a building stone and the elements

of its durability, e. g., the study‘of its surface under the microscope, or of slices ground so thin as to be transparent,

or of its individual mineralogical constituents separated by means of their difference in specific gravity, or by means

of the almost endless resources of micro-chemistry. The careful and well-digested circular of the department of

building stones, issued by the late curator of the _National Museum, Mr. George W. Hawes, whose recent decease

has been universally deplored as a great loss to science and to the work now in progress in this field, has given a.

suggestion of the wide departure from the old and incomplete methods which is at last called for, in order to advance

our knowledge of the proper application and practical use of building stones, under the light of modern discovery.

One important method, long in use, is the determination of the absorptive powers of a stone. A granite which

absorbs water to over half of 1 per cent. of its weight is open to the suspicion of doubtful durability. Similar

caution needs to be observed in the choice of free-stones in our own climate. _

Any sandstone weighing less than 130 pounds per cubic foot, absorbing more than 5 per cent. of its weight of water in twenty-four

hours, and effervescing anything but feebly with acid, is likely to be a second-class stone, as regards durability, where there is frost or

much acid in the air.

It is here pertinent to refer briefly to some significant results obtained by Professor John C. Draper, of this

city, in experiments on two of our most common building stones, in comparison with brick. '

Fragments of each of the materials were soaked in a saturated solution of sodium sulphate for four hours, then

allowed to dry and crystallize for twenty hours, then freed from loosened material by washing off by means of a

fine jet of water from a wash-bottle. This operation was repeated eight times, i, e., eight days, with the following

results, the first column of figures representing the loss of substance, by weight, in 10,000 parts:

Loss. Ratio.

Nova Scotia stone ................................................................................ . . 441 18

Brownstone ...................................................................................... .. 191 8

Red brick ....................................................................................... .. 74 3

White brick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 1

As Professor Draper has pointed out, these results only tend to show that frost is not the main agent of the

initial disintegration in the 'climate of New York, since it is not the Nova Scotia stone, but the brownstone, which

suffers the most severely and rapidly from decay.

A quicker method employed was to heat the specimens to a temperature of about 600° Fahr., and quench them,

while hot, in cold water. This method of trial yielded the following comparative results:

Loss. Ratio,

Nova Scotia stone ................................................................................ .. 597 14

Brownstone ...................................................................................... . . 202 5

Red bn'ck ....................................................................................... . . 82 2

White brick ..................................................................................... . . 43 1

These results appear very significant, especially in relation to the power of brick and stone to resist the destroying

action of great conflagrations.
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Again, to determine the extent of the action of acid vapors in the air upon the building stone, fragments of the

same materials were digested in dilute acids, and the following results were obtained:

Loss. Ratio.

Brownstone . . . . . . . . . . . . . . . . . . . . . . . . . - - - - - . - _ - - . - . - - - - - - - - - . . . - . - . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . 216 30

Nova Scotia stone .................................................... . .~. ......................... _ . 66 9

Red brick ............................ -- . ........................................ ... . . . . . . . . . . . . . . .. 33 5

White brick ..................................................................................... . . 7 1

On this subject Professor Draper remarks :

From this it would appear that the reason the brownstone disintegrates so rapidly in our city is its greater susceptibility to the

action of the acid products of organic decomposition and combustion; where the cementing material is dissolved or weakened, and pores

and fissures in the rock being opened, it is less liable to resist the attack of frost. The Nova Scotia stone, on the contrary, is a more

friable material than the brownstone; yet, being lessacted upon by the acid waters, it resists the process of decay better.

On the other hand, Dr. Page has obtained the following results, by Brard’s process, on 1-inch cubes of several

building stones used in this city, which do not confirm Professor Draper’s results:

 

i

 

  

  

] Variety. ; Locality. ‘lSpecific gravity. Loss in grains. I

" Coarse dolomitic marble. .................. . Pleasantville. New York ............. . .‘ 2. 800 0. 91

I Close-grained sandstone ................... .. Little Falls, New Jersey ............. 2. 482 0. 62

i Coarse-grainml sandstone .................. . . Connecticut .......................... . .i: .............. .. ~ 14. 36

1 Fine-grained sandstone . . . . . . . . . . . . . Connecticut .... . . 2. 583 24. 93

‘ Coarse-grained sandstone .................. . .‘ Nova Scotia .......................... .. 2. 518 2.16 ,

l Light dove-colored sandstone .............. Seneca, Ohio ...................... .... .. 2. 456 1. 78

, Hard brick ....................... .. ‘. 2. 204 1.07 .

3 50a brick ............. ..‘ ................... ..i. .............. .. 2.211 16. 46

 

Many experiments have been made to determine the crushing strength of building stones, an element which

probably bears some relationship, at least in a general way—exactly what, it has never been determined-to their

durability. The results in regard to the building stones used in New York, according to various authorities, are

given in table on pages 330-335. They have been collected from various publications, mainly the reports of 1874

and 1875, by General Q. A. Gillmore, on the compressive strength, specific gravity, and ratio of absorption of

the building stones of the United States, and a report of the results (communicated to me by Mr. F. R. Collingwood,

an engineer of the New York and Brooklyn bridge) of the trials by Mr. Probasco, of the dock department of this city,

on the stones employed in the bridge. A point yet needing investigation, but apparently as yet disregarded, is

whether the crushing strength of a stone, as determined on the bed, may be afl‘ected, possibly diminished, by the

reversal of its original position; a fact probably of common occurrence, since the original top of a block is rarely

marked. ‘

Other experiments have been made, too limited and imperfect for quotation here, such as those by Professor

Joseph Henry and the United States commission in 1851, and by Professor Walter R. Johnson in 1852, to determine

the amount of material thrown off from American marbles, etc., by repeated freezing and thawing, etc.

In this connection we may refer to the experiments made by Dr. Hiram A. Cutting, of Vermont, on a series of

American sandstones, in regard to specific gravity, weight, absorptive power, and resistance to fire. The results

on varieties like those used in New York city are quoted in the following table (The Weekly Underwriter, 1880, Vol.

XXII, p. 288): ' -
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Freestone . . . . . . . . . . . . . . . . .. Portland, Connecticut . . . . . . . . .. 2.380 ‘ 148.7 1 + 27 Not injured“| Not injnred.‘ Friablo .... .. Tender ..... ..1 Ruined

Freestone . . . . . . . . . . . . . . . . North of England .............. 2.168 135.5 E 1 + 27 ....do . . . . . . . . .. do . . . . . Cracks badly. Spoiled .....

Montrose stone .......... Ulster county, New York..... 2.661 \ 166.3 1 +314 |....do ...... ., .. do ..... Not, injured... Slight il\jury..i Stands well.

Freestone . . . . . . . . . . . . .. . Belleville.NewJersey.........._ 2.3501 146.81,1+ 27 i....d0 ‘ ...do ..... .., Cracks ..... .. Friable

Freestone ................ .. Nova Scotia .................. 2.424. 151.5 1+240 !_...do ..... ..,‘....do ..... .. ._..do ....... .. .. do . . . . . . .Carboniferous sandstone...‘ Br. Philips, Nova Scotia ...... .. 2.353 i 147.0 1 1 + 19 i....do ..... ..'...no ..... Crumbles.....\ Crucksbl and

i . - , | i crum es.

Freestone ............... .. Dorchcstcr,Now Brunswick....i 2.303 3 147.7 1 + 26 ‘....do ..... ..‘ Cracks Cmcksb] and i....do ....... ..

_ . , l crum es.

Berlin stone ............. .. Cleveland, Ohio . . . . . . . . . . . . _ _ . .., 2. 210 i ‘138.1 1 + 22 l....do .... .., Not injured. Slight cracks. . ............. .., Stands well.

Berea stom- .............. .. Berea, Ohio . . . . . . . .. 2.254 140.8 1 + 20 ._..do ._..do . . . . . . . . . ..do . Crnmbles . ._ . Do.

Amherst ntone...... Amherst. Ohio . . . . . . . . . . . . . . . .. , 2. 1‘00 '137.5 1 + 18 ‘. ...do ‘ . do .... .. Changes color Friable ..... ..i Do.

Brownstone _ . . . . . . . . . . . .. Hummelstown, Pennsylvania. 2. 346 1 146.6 1 + 28 ‘....do ....... .. do . . . . . .. Cracks ...... .. Crumbles.....l

Potsdam sandstone . . . . . .. Beuuhsrnois, Quebec ......... 2.512 157.0 1+ 38 .. do . ......l....do . . . . . . . . .. do .. ......\....do .......

i l l  

It is claimed that these figures understate the true weight, which is said to approximate 155 pounds.

8VOL. 1x 25 B
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5.—MEANS OF PROTECTION AND PRESERVATION.

We have next to consider, first, the natural principles, very commonly neglected, which should be considered

in the construction of stone buildings in the climate of New York city, and, secondly, the artificial means which

may yet be applied for the preservation of our crumbling edifices.

A. NATURAL PRINCIPLES 01“ CONSTRUCTION.

These may be simply divided as follows: .

SELECTION—British architects have sometimes become so discouraged at their ill-success in fighting the

elements for the safety of the materials they employ in construction, that the recommendation has been made to

discard the soft freestones commonly in use, and resort entirely to the “igneous rocks”, so called, in polished blocks,

a. g., granite, basalt, serpentine, etc.

Mr. O. H. Smith, one of the commissioners on the houses of parliament, makes a statement (a) which is as

applicable in the latitude of New York as in that of London.

The chief cause of defective stone being used rested with the-architects. A young architect would like to make as much display as

he could for little money. To make a great show, he used a cheap description of stone. It was generally put into the contract that the

best materials only should he used, but it might be a question whether young architects, or even old practitioners, knew what was really

good stone, and they would not apply to those who did. The builder naturally preferred a soft stone, because it was easily worked and

yieldcdhim the largest profit.

One of the most important principles in the selection of stones for our climate is that “porous stones should not

be used for the copings, parapets, window-sills, weather-bed of cornices, plinths, strings, or other parts of a building

where water may lodge”. Such rocks when used should be carefully tested for absorptive power; a granite which

absorbs water to over one-half of 1 per cent. of its weight, is open to the suspicion of doubtful durability. Similar

caution needs to be observed in the choice of freestones in our own climate.

Any sandstone weighing less than 130 pounds per cubic foot, absorbing more than 5 per cent. of its weight of

water in twenty-four hours, and elfervescing more than feebly with acid, is likely to be a second-class stone, as

regards durability, where there is frost or much acid in the air.

The following statement by an English authority is of interest, not only because Oaen stone has frequently been

brought to New York in small quantities, and was once employed in construction of the fronts of the old building

of the Nassau bank, corner of Nassau and Beekmau streets, and of others, and is still used for interior work, but

from its applicability to our native soft limestone-freestones:

Experience proves that Caen stone will not resist the dissolving power ofwater charged with carbonic acid gas; and as the rain-waterof

our large towns coqtains a considerable quantity ofthat gas, it is not expedient to employ this stone in any situation where water is likely

to lodge or even to be taken up by capillary action, unless indeed the projecting parts be protected by metal. In upright walling above

the plinths, and in the sheltered portions of cornices, it can be employed when judiciously selected; and in internal work, with safety and

economy. The bedding of the stone should be observed.

Mr. G. Godwin, F. R. S., of London, England, states, in regard to this stone, that much of it is really good, but

afl'ords only‘small blocks. That which is brought into England—

ennnot be depended on and ought not to be used in external work. With regard to Buckingham palace, where Caen stone was used,

that was perhaps the most remarkable failure that ever was witnessed. He recollected seeing the new front- of that palace about a

year or a year and a half after it was finished (1847), and he found many parts in a state of perfect ruin. Large masses of stone were

in the habit of falling from the cornices, to the great danger of the sentinels below, and the result was the necessity of knocking ofi‘ vast

portions of the decorations and making them good with cement, painting them several times, with a frequent necessity for repeating that

costly process.

Again, in regard to Westminster abbey, an English writer (b) remarks:

0f the exterior I will say nothing. All its old features had perished by the end of the seventeenth century, when they were vilely

renewed, and this base restoration is now in its turn decayed.

The abbey had been built about A. D. 1245, its foundations of ragstone from Maidstone, and the rest of the

building, of several limestones (Gatton, Caen, etc., and the firestonc from Reigate and Godstone). It was afterward

repaired with Bath and Portland stones. The greater part of the exterior is now in an advanced stage of decay.

Again there are certain rules of selection, often of local peculiarity, which are yet to be worked out, which

refer to the adaptation of a stone to durability in certain positions, exposures, or parts of a building. A few such

rules may be suggested as indicated by the study of the forms of decay in this city.

1. No temptation of cheap cost or facility of carving should permit the use—almost universal here—of a soft

freestone in the stoops, balustrades, etc., where exposed to sun, streetdust, and wear, unless protected at least by

some artificial means. I

2. The finest-grained varieties of brownstone, with imperfect lamination, may be introduced with advantage for

the projections and those parts most liable to decay, even where coarse material is generally employed in the

front.

a Jour. Soc. Arts, London, 1860, Vol. 8, p. 249. b Gilbert Scott: Mediwval Architecture, Vol. I, p. 176.
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3. The life of a brownstone is more apt to be prolonged in a shady but dry exposure, 0. g., on the south side of

an east and west street, or the west side of a north and south avenue, the shady side of a stoop, etc., if care is taken

to prevent the dripping of rain or thawing snow; if not, this position may render it the more liable to decay.

Accordingly, a light-colored or more durable stone may be best selected for sun-exposed faces, where possible.

A porous absorbent stone should not be employed at or below the ground line, and the absorption of moisture

from below should be prevented by the interposition of some impermeable material, as a damp-proof course.

Attention to this rule would have prevented the decay which is shown at the base of most of our brownstone

buildings of the earlier construction, usually to a height of one or two feet above the ground line, but sometimes

two or three yards, as in the building on the southeast corner of Eighteenth street and Fourth avenue; almost the

only decay visible in the excellent sandstone used in Trinity church, New York, is of this nature, extending about a

yard above the ground. This experience has borne some fruit in our city, and the insertion of the close-grained

compact graywacke or “ blue-stone”, or sometimes a granite, into the base of most of the recently-erected brownstone

fronts, even as a narrow band at the earth line, probably tends to prevent, by its less porosity, the rise of water

into the sandstone, and so to delay its disintegration. ‘

SEASONING.—Vitruvius, the Roman architect, two thousand years ago, recommended that stone should be

quarried in summer when driest; that it should be seasoned by being allowed to lie tw'o years before being used,

so as to allow the natural sap to evaporate, and that it should be tested as to its wasting. Little regard seems now

to be paid to this condition, the stone being hurried from the quarry into the building.

It is a notable fact that in the erection of St. Paul’s cathedral in London, England, Sir Christopher Wren

required that the stone, alter quarrying, should be exposed to season for three years on the sea-beach, before its

introduction into the building. No such exhibition of carefulness can be witnessed on any sea-beaches in the vicinity

of New York city.

POSITION.—It has already been stated that, in order to resist the effects of both pressure and weathering, a stone

should be placed on its “natural bed”. This usually indicates the plane of original deposition, but not always.

contrary to the general statements of the text-books; (a) for the lamination may simply be the result of the last

, period of pressure, 0. g., slaty cleavage, in which Sorby and others have shown a rearrangement of the particles,

scales, and flakes of the constituent minerals into a stable condition of parallelism. This is illustrated in the

constitution of some varieties of our slates, schists, and “blue-stone”, and the injury, caused by neglect of this

consideration, in the rapid decay and ruin now in progress in the ashlar of our freestone fronts. The stone of one

of our oldest buildings, Trinity church, New York, probably owes its excellent preservation in part to the careful

attention which was given to the position of the blocks, while in others of comparatively recent erection, though

constructed of small blocks of brownstone mostly laid “on bed”, the surface of the stone has begun to exfoliate, but .

not so rapidly and deeply as in occasional blocks standing on edge; for example, many stones below the projecting

string-courses in the west front of the church on southeast corner of Thirty-fifth street and Fifth avenue. In many

of the most recent buildings the proper mode of construction is seen: e. g., the blocks of gneiss in all churches of

that material; the Indiana limestone in the house on corner of Fifty-seventh street and Fifth avenue; the Potsdam

sandstone, usually in the new buildings at Columbia college; the brownstone in residences at Fifth avenue and

Fifty-first street, and in the lately-erected wings to the Astor library, etc. On the other hand, no attention is paid

to the matter in the common stone fronts throughout the city, whether brownstone or Nova Scotia stone. Many

prominent buildings of recent erection show the same disregard of the principle, 0. g., the marble ashlar of the

Union Dime Savings bank, in which a large number of the blocks stand on edge and are in many cases fissnred;

the Lenox library, in which about 40 per cent. of the ashlar consists, in the alternate receding courses, of blocks of

the Lockport limestone set on edge; the Drexel building, on the southeast corner of Wall and Broad streets, in

which all the white marble ashlar dressings and even the projecting quoins stand on edge, etc. Indeed, in this

city the proper arrangement of building stones in this respect, where apparently observed, has really been rather

a matter of the builders’ convenience, due to the small size or square form of the stones 'employed,than of any

scrupulous attention to the conditions of durability. Other phases of the principle involved in the position of stone

in a building have been already sufficiently discussed.

FORM or PROJECTIONS.—The following statement by an English authority possesses even greater claim to

consideration, in the exigencies of our more severe climate:

In this climate water will invariably accumulate upon an exposed projection, and from thence, by the natural laws of gravitation,

will run downward upon the surface beneath. ' " " _The continued permeation by water must materially injure the durability of any

structure. Upon brick and stone, especially in winter, is this efl‘cct noticeable, when the repeated alternate freezing and thawing rapidly

affect the quality of materials, and by a disintegration of particles impair the strength of the entire muss. ’ " ' All projections from

a building exposed to the weather should be “ throaied ”, that is, a narrow groove hould be cut, extending the entire length, upon their

under side. The water gathering upon the upper part of the window-sill, or whatever the projection may chance to be, flows over the

upper edge to the lower and to the under side of the sill, when, instead of following the surface by the attraction of cohesion and finally

running down the wall, it is stopped by the groove, and from thence falls to the ground, being unable to further continue its progress

upon the surface. The complete efficacy of this device and the ease with which it is adopted are most apparent, and, though it has long

been in use, is rarely introduced among the specifications of an architect. (b)

 

a Notes on Build. Construction, Part III, p. 9. b The Architect, London, England, 1870.
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The severity of our climate even requires the further care that the upper surface of projections should be so

cut as to prevent the lodgment or long retention of deposits of either rain-water or snow. It is immediately above

and below such deposits that the ashlar of our fronts is most rapidly corroded and exfoliated, an effect evidently due

mainly to the repeated thawing and solution, freezing and disintegration, which are caused by the water, slush, and

snow which rest, often for weeks, upon a window-sill, balcony, cornice, etc. Thus from the initial and inexcusable

carelessness in the construction and form of the projections, and, later, the neglect of the house-owner, due to

ignorance of the results involved, to remove the deposit-s of snow, etc., as fast as they accumulate on the projections,

is derived a large part of the discoloration of the marble, Nova Scotia stone, or light-colored granite, and especially

the exfoliation of the brownstone beneath the window-sills, balconies, etc., by the water alternately trickling down

the front and freezing, by day and by night, for long periods.

The benefit of this plan is well illustrated on the east, south, and west sides of the city hall of New York city,

the heavy projecting marble cornice of the string-course above the first story being deeply undercut, and afl‘ording

a complete protection from the rain to the line of dentilated decoration immediately beneath it. Accordingly the

latter displays no evidences' of decay. On the other hand, the general need of this device is testified by a study of

the course of the decay which attacks the stone fronts of our buildings. In almost all cases the first part of the ashlar

to decay is that immediately beneath the windows. If the projecting stone sill is horizontal, or inclines slightly

outward and downward, the rain-water falling upon it, and, still more, that derived from the thawing of the snow

which lodges in winter upon the sill, flows over the front edge of the sill, over its under surface, and down the

surface of the ashlar to the lintel of the window below, in a band as wide as the sill above, or sometimes farthest

along a line beneath the middle of the sill, and so produces a triangular or rectangular patch of moisture on the

stone, with the apex reaching partly or entirely to the lintel of the window below. If, however, the sill inclines

inward toward ,the house, the water trickles from one or both ends of the sill in a narrow band down the ashlar.

After a storm, when the house-front has become rapidly dried, partly from the wind, partlyfrom the free drainage down

the lamination-planes of the ashlar standing on edge, the stone sill remains water-soaked from the horizontal position

of its laminae, or from the thaw of the snow lodged upon it, and these triangular patches or the lateral streaks are kept

moist, it- may be, for days afterward. Throughout that portion of the ashlar, therefore, chemical action by day and the

work of frost by night continue in progress alternately far longer than elsewhere upon the front. If the material is

brick the surface is first discolored, the mortar removed from the joints, and at last the surface of the brick itself

is eroded under the patches or streaks of moisture. Examples of this are seen in the brick fronts of the older

streets.

If marble, the surface assumes a dirty yellowish color, the joints are widened, and the surface soon becomes

_ roughened. Examples are seen in the marble fronts on the north side of Murray street, between Church street

and West Broadway, etc.

If light-colored freestbne, a blackish-gray, irregular discoloration begins, which may become very disagreeable

to the eye, and a serious decay ensues. Examples are seen in fronts on the corner of Christopher street and

Greenwich avenue, etc.

If brownstone, the discoloration hardly precedes the rapid disintegration, the surface peeling off in thin sheets

over the triangular patches below the windows, or in long vertical streaks or hands on either side to the depth of

1, 2, or 3 centimeters, even while the general area of the front still retains, in sharp contrast, the smooth surface of

its original dressing. Examples of this destruction are seen in its first stages all along the lower part of Fifth and

Madison avenues below Forty-second street, and, still farther advanced, in the older streets.

If granite, discoloration has been often produced, but the use of this excellent material is too recent in our

modern city to furnish the evidences, sure to follow, of deeper disintegration.

Again, the surface of the ashlar exhibits a similar decay just above the lines of projections, e. g., of long

business sign-boards, heavy string-courses, cornices, the lintels of doors and windows, etc., peeling off in the same

way as the lowest courses of the front just above the ground line. This, too, seems to be chiefly due to the snow

which lodges on these surfaces, and, in thawing, keeps moist the surface above. So, also, balconies bring speedy

destruction to the stone surfaces beneath them, especially if their 'flooring permits the trickling of water down the

front, and at the same time shelters it from the sun and wind. Thus, one may see in our streets, for several days

after a snowfall, entire blocks of the finest residences with their fronts spotted with snow on all projections,

constantly thawing and freezing, with corroding streams of water trickling their way down the front. In most

cases these snow deposits on window-sills, lintels, etc., could be as ,readily swept from their lodgment by means of

a broom, as they are always removed from the sidewalk. The neglect—which, if applied by our servants to the

destruction of furniture within the same houses, would be denounced as slovenly carelessness—is simply due to

ignorance. ,

It requires, therefore, but little observation of our buildings to recognize that, like the beak of the pelican

tearing its own breast, the sills and similar projections are serving to eat away the material of the front lying below.

A clear understanding of the nature and progress of the erosion, as above described, is first desirable; and this

seems to indicate the advisability of adopting, for prevention, some simple device in regard to the window-sills,

such as the choice of impervious material not easily water-soaked (perhaps blue-stone), cut in such form above as
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to prevent the easy lodgment of rain-water or snow, and throated with a groove underneath the projection to

prevent the continuous trickling of water down the front. No such attention appears to be given to the character

of the window-sills of mostpbuildings by our architects, though the desired result has been obtained, where a

properly throated string-course or cornice coincides with the sills of a line of windows (e. g., in many churches, in a

new building of Columbia college, on Forty-ninth street, and also in some churches recently erected), by dispensing

with any projection beneath a window and replacing it by a long slope from a narrow, protected sill into the

vertical plane of the front—e. g., in the churches on northeast corner of Sixty-sixth street and Madison avenue, etc.

B. ARTIFICIAL MEANS OF PRESERVATION.

Many methods, mostly empirical, have been suggested for the artificial prevention of the decay of building

stone, which may be here briefly considered, particularly those which have been resorted to- in New York and

the adjacent cities. The descriptions of the processes in detail are given in the text-books, (a) and it will be

necessary to give in this report only the details of processes locally employed. The preparations recommended for

this purpose are of two classes, organic and inorganic, according to the nature of the materials used.

1. ORGANIC PREPARATIONS.—All the preparations of this class, depending on the application of a coating of

paint, etc., or on the injection of fatty matters, are in their very nature of a temporary character. They have been

properly denounced as only costly palliatives, needing frequent repetition, and, therefore, exerting an influence

toward the destruction of delicate carving. G. R. Burnell remarks on this subject : (b)

The objection to oil paints consists in the fact that, in proportion as the oils which serve as their vehicles evaporate the particles of

the stone they originally protected become again exposed, and even the absorbent powers of the stone itself contribute to this action. It,

therefore, becomes necessary to repeat the painting frequently, and thus, in the end, the delicacy of any moldings or carving must be

affirmed. The unequal rates of expansion of the stone and of the oil paints in time of frost tend to increase the danger of irregular and

unequal exposure above attributed to the evaporation of the oil.

Professor Ansted, F. R. S., observed on the same occasion:

It was easy to see that if a stone could be coated in such a way that moisture could not get into it, and provided there was no moisture

in the stone already, the thing was done. But the difficulty was to manage this, and it arose from the fact that no paint, no substance

that contained organic matter, could, by any possibility, be long of any use. It might last for a time, but if it was capable of being acted

upon by the atmosphere, and became oxidized, then after a time it failed ; the surface peeled off and the moisture got in. The moment

the moisture got into the stone the mischief began, and the work of destruction would go on as much as if the stone had never been

covered at all. The difiiculty was to find some material which Would form a permanent coating upon the stone, preventing the entrance

of atmospheric moisture, and doing so in such a manner that it was not liable to decay from the atmospheric influences to which the

stone was exposed.

Oual-tar.—This has a special use in the protection of foundations of weak materials from moisture; the walls

and masonry of tanks from acid vapors, etc. (a) New York city is fortunately provided with an abundance of

excellent material for foundations in the underlying gneiss of the island.

Paint—In New York I believe this has very rarely been employed for the protection of stone, and could have

no lasting effect. By its use in repeated coats, however, the durability of the fronts of Oaen stone of several buildings

in the lower parts of the city (e.' g., the old building of the Nassau bank, the Tontine building, etc.), has been

preserved for many years. At Washington a portion of the base of the stone front of the old Capitol, consisting

of Potomac marble, was found to be crumbling from rapid decay, and the Secretary of the Interior reported in

1849 that “if left wholly unprotected from atmospheric influences for one-third of the time that marble structures

are known to have stood, the noble structure would become a mound of sand ”. It was subsequently painted, as

well as the marble of other public edifices,.the President’s house, etc. In London, paint has been employed to

protect the Oaen stone of Buckingham palace, erected in 1847, etc.; the Portland stone of many private and public

buildings; the marble of monuments, e. g., that in front of Saint Paul’s, etc. A coat of paint is said to last hardly

three years.

OiL—This always discolors a light-colored stone,-but only produces a darker shade on our brownstone. For

this it has been applied to several buildings, a. g., the first house on south side of Fifty-fourth street, west of Fifth

avenue; a house in Sixtieth street, between Fourth and Madison avenues; Trinity church, Brooklyn, etc.

The following is the method employed in its application: The surface of the stone is first washed thoroughly

_clean, allowed to dry, then painted with one or several coats of boiled linseed oil,.according to the taste of the

owner, and finally with a weak solution of hartshorn in warm water to produce uniformity of tint. The oil has been

found to sink about a quarter of an inch into the stone. Any new block afterward inserted into a front thus

oiled, in undergoing repairs, will need to be oiled in the same way. A front treated by this process may be

recognized by its darker color and by the fact that during a rain the water freely runs down the surface, which

afterward dries more rapidly than an ordinary front. The experience of several builders and house-owners testifies

that such a coating of oil will last four and even five years, very rarely longer, then becomes grayish, partially

disappears and requires renewal, and so on repeatedly from period to period. \Vhenever such a front is taken down,

it is found also that the greasy coating interferes with the free dressing of the block of stone.

Para-flint: dissolved in coal-tar naphtha (1% pounds to the gallon) and applied 'warm. This also discolors a

light stone, and, although more lasting than oil, the protecting coats are gradually detached from the stone and

a .voigofitiza. Construction, Part III, etc. b Jour. SOC. am, London, 1860, v01. 5, p. 245. c The Manufacturer and Builder, 1870, I, p. a.
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require renewal as frequently as those of paint. An apparently better method, which has been employed in our

western cities, consists in brushing over the surface of the stone- or brick-work with melted parafline, and then

deepening its penetration by heating the surface by means of a broad charcoal stove or of a flame. By this the

outer pores are thoroughly filled, with little or no discoloration; but the absence of injury to sharp edges, through

the direct application of heat, and the permanence of the protection, are yet to be established.

Soap and alum solutions (Sylvester’s process), consisting of three-quarters of a pound of mottled or soft soap in a

gallon of boiling water, and a half pound of alum in 4 gallons of water. In England “this has been repeatedly

tried and answers well in exposed situations, but requires a fresh application about every three or four years”.

Beeswax in coal-tar naphtha, or, better, to preserve the color of the stone, white'wax in double-distilled

camphine.

Rosin in turpentine, oil, wax, tallow, or other fatty substance, used as a boiling solution into which the stone

is immersed and impregnated to the depth ordinarily of one inch after two hours. Also a solution of rosin in spirits

of wine or naphtha, mixed with a solution of gutla-percha in naphtha. A common receipt consists of rosin, tallow,

and oil, consisting of 1% pounds common rosin, 1 pound Russian tallow, and 1 quart linseed oil; applied hot. By

this the stone becomes water-proof, the damp cannot enter, and vegetable substances are prevented from growing

upon it.

However, all such wax and oil varnishes are costly, liable to rapid oxidation, and sometimes impair in a high

degree the color and the natural characteristics of the stone. In New York city only oil and paint have been used

for the purpose, to my knowledge, and are objectionable, not only on account of their transient effect, but because a

surface, once so prepared, is rendered ever after incapable of absorbing preparations of the next class (inorganic),

from which alone can be expected permanent protection of the durability of a stone.

2. INORGANIC PREPARATIONS.—- Water-glass, potassium or sodium silicate (Kuhlmanu’s process), applicable

only to the preservation of soft limestones and marble, or stones in which calcium carbonate predominates.

The surfaces are previously colored to avoid discoloration. The silicate of alkali used should not be the ordinary

water-glass with an excess of alkali, but one with the greatest possible amount of silica.(a) This was applied to

the new houses of parliament, London, England, but the stone was so bad, or the water-glass so alkaline, that the

result was not as satisfactory as was expected; also to the Louvre and cathedral of Notre Dame in Paris, Frauce,_ ,

Versailles, Fontainebleau, the city hall in Lyons, the cathedral at Chartres, etc.

St. Charles church in Vienna, Austria, was fast going to destruction, but the decay has been arrested by means '

of this process. Potassium silicate was used, though more costly, because less likely to eflloresce than the

sodium salt; the two coats applied were perfectly transparent and left the color and the natural qualities of the

stone unchanged. (b)

Water-glass and chloride of calcium or of barium (Ransome’s indurating solutions). The following directions are

given for this process : Render the surface of the stone clean and dry; dilute the potassium or sodium silicate in from

1 pint to 3 pints of soft water, just thin enough to be absorbed freely by the particular stone. Apply with a whitewash

brush, say a dozen times, leaving no excess on the face, till it ceases to penetrate, and is about to remain glistening

on the surface; allow it to dry perfectly, a clear day or so; then apply freely the solution of calcium chloride,

brushing on lightly without froth. (c)

Szerelmey’s stone liquid. Water-glass, combined with a temporary wash of some bituminous substance.

Petrifying liquid of Silicate Paint Company. Barium solution, followed by ferro-silicic acid, or barium solution,

followed by calcium superphosphate ; soluble oxalate of aluminium, applied to limestones. The last three processes

produce no effiorescence upon the stone.

Wash of copper salts, as proposed and used by Dr. Robert, in Paris, to arrest the formation and growth of

vegetation on the surface of stone. The results already reported imply a considerable aid in the preservation of

building material, and may yet be found serviceable in New York to prevent the growth of confervm, etc., which

find a favorite habitat as a green film upon the shaded surfaces of Nova Scotia stone, and, as especially observed

in Central park, seem to exert a corrosive action upon them.

In New York, various preservative preparations have been used within the last ten or fifteen years, styled “silica

petrifying liquid”, “duresco,” etc., especially on the brick-work, but partly on the brownstone of many buildings

(e.g., the brownstone of the Evening Post building, four years ago; the brick factory in Twenty-eighth street,

between Sixth and Seventh a‘vcnnes; the brick-work in the rear of the Florence flats, Eighteenth street and Fourth

avenue; the brownstone houses on southwest corner of Thirty-ninth street and Fifth avenue; the brick-work of the

gables and top bed of all platforms in the balconies of the Union League club in Fifth avenue, etc.). In most cases

these preparations, so far as tried, have resulted in complete failure, not arresting the exfoliation.

To my knowledge, no investigation worthy of the name has yet been undertaken in this city for the protection

of its stone-work, though there is every promise that a proper and low-priced preservative might be discovered,

possibly even in the refuse of some of our chemical factories. If not for the ashlar of the fronts, at least for the

 

a For mode of preparation see The Manufacturer and Builder, 1871, III, 206: “How to prepare soluble glass."

b rlfanufaclurer and Builder, 1869, I, 82

c The Ant. Arch. and Builder, 1877, II, 21, 38.
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hewn stones employed for window-sills, string-courses, cornices, and moldings, it would seem false economy to use

any porous stone, without every condition of protection to be found, in the form of its cutting and in the application

of a suitable artificial preservative.

It will doubtless be found that only those stones, which possess a porous texture and strong absorptive power

for liquids, will be found particularly available for protection by artificial preservatives. In the spongy brown and

light olive freestones, a marble full of minute crevices, and a cellular fossiliferous limestone, a petrifying liquid

may permeate to some depth, close up the pores by its deposits, and incase the stone in solid armor; while upon a

more compact rock, such as a granite or solid limestone, it can only deposit a shelly crust or enamel, which time

may soon peel ofl“. '

In this connection, therefore, three suggestions may be offered: 1st, that householders invoke the magic use

of the broom on the fronts of their residences as carefully as upon the sidewalks; 2d, that house-builders insist

upon the undercutting of all projections, and the exclusion of brackets or other supports to sills and cornices, which

only lead to the oozing of water and a line of corrosion down the ashlar; 3d, that house-repairers recut the projections

in this way, whenever possible, and entirely avoid the use of paint, oil, orother organic preservatives.

If a rough estimate be desired, founded merely on these observations, of the comparative durability of the

common varieties of building stone used in New York city and vicinity, there may be found some truth in the

following approximate figures for the “life” of each stone, signifying by that term, without regard to discoloration

or other objectionable qualities, merely the period after which the incipient decay of the variety becomes sufficiently

offensive to the eye to demand repair or renewal: ‘

Life in years.

Coarse brownstone .......................................................... .. . .......................... .. 5-15

Laminated fine brownstone ............................................................................... . . 520-50

Compact fine brownstone .......................................... .. . .................................... . . 100-200

Blue-storm ............................................................................ ..Untried, probably centuries.

Nova Scotia stone ......................................................................... ..Untried, perhaps 50—200

Ohio sandstone (best siliceous variety) ........................................ . .Perhaps from one to many centuries.

Limestone, coarse fossiliferous ............................................................................ .. 2040

Limestone, fine oolitic (French) ........................................................................... . . 30-40

Limestone, fine oolitic (American) ................................................................... . . Untried here.

Marble (dolomite) coarse ................................................................................. . . 40

Marble (dolomite) fine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60-80

Marble, fine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . .'. . . . . . . . . . . . . . . . . . _ . . . . . . . . . 50-200

Granite .................................................................................................. .. 75-200

Gneiss . . . . . . . . . . . . . . . . - . - - . . - . . . . _ . . . . . . . . _ . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 years to many centuries.

Within a very few years past it has become frequent to introduce rude varieties of rusticated work into the

masonry of buildings in this city, or to leave the stone rough and undressed in huge blocks, especially in the

basement or lowest stories, where it is under close and continuous inspection, and the results of its decay will be

disguised by its original rough surface. Although there are certain large buildings in which such a massive

treatment of stone may be appropriate, its common use, with stones of known feebleness or lack of durability, is a

disingenuous evasion of responsibility and a mere confession of ignorance, want of enterprise, and despair, in

regard to the proper selection of building material and in regard to its protection.

Finally, it may be pointed out that many of the best building stones of the country have never yet been

brought into this city: e. g., siliceous limestones of the highest promise of durability, allied to that employed in

Salisbury cathedral; refractory sandstones, like some of those of Ohio and other western states, particularly fitted

for introduction into business buildings in the “dry-goods district”, storage houses, etc., where a fire-proof stone is

needed; and highly siliceous varieties of Lower Silurian sandstones, such as occur near lake Champlain, quartzitic

and hard to work, like the Oraigleith stone of Edinburgh, but possessing the valuable qualities of that fine stone in

resisting discoloration, notwithstanding its light color, and in remarkable resistance to disintegration.

As it is, we have many and need many varieties of stone for our various objects, but do not know how to use

them. It is pitiable to see our new buildings erected in soft and often untried varieties of stone, covered with

delicate carvings of foliage and flower-garlands, which are almost certain to be nipped off by the frost before the

second generation of the owner shall enter the house. It is now time for one who loves stone to express his

indignation at- the careless and wasteful way in which a good material is being misused.

In conclusion, it is a point worthy of attention that there is at present a strong tendency among many owners

of property, and therefore many builders and architects in New York, to entirely reject or greatly limit the use of

stone in construction, both in the commercial district and in that which includes the better class of residences.

In the commercial district granite was for some time a favorite material, and constitutes many of our most

important buildings. Later it was largely'supplanted by the white marbles brought from numberless quarries in

Westchester county, western Massachusetts, and Vermont; but of late another change of taste and judgment has

occurred, and it has been observed:

The architects of the present generation found commercial New York an imitation of marble, either in cast-iron or in an actual

veneer of white limestone. They are likely to leave it brick.
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This city, and, to a large extent, Brooklyn, have passed the period in which frame buildings were permitted,

though they never were as abundant as in the newer cities and towns of the west, on account of the large supply

of brick-clays along the Hudson river, and the easy importation of bricks from Europe and from points along our

own coast. In the reports of the fire-underwriters, the stone is disregarded as a mere veneer, and all such buildings

are properly classified as brick.

Less than 1 per cent. of our building material consists of stone, so that New York is now practically a city of

brick. Examples of the preference now largely given to this material are found in many conspicuous structures

which have recently risen in this city and Brooklyn: 0. g., the storage buildings at Forty-second street and Lexington

avenue ; the Produce Exchange building in lower Broadway; that of the Long Island Historical Society in Brooklyn,

etc.

The definite character and use of many of the most important avenues and entire districts are yet unsettled;

and there are abundant indications of cheap display, in fragile veneer and constructions of a temporary character,

which are rendering this a period of shams. There are evidences, however, of the gradual recognition of the practical

business advantages, in the wayof credit and continuous patronage, which are derived from durable massive buildings,

with solid and imposing facades, with which the business and names of firms may yet be associated for centuries.

The general acceptation of this idea will form the last period—that of stability—in the history of our great metropolis,

and then there will be a proper and intelligent use and increased demand for the several varieties of stone.

The present preference for brick is mainly due to the failure of granites and marbles to resist fire in the furious

conflagrations in the tinder-boxes at Chicago and Boston-although brick walls as well become warped and useless

in the re-erection of the buildings—and to a conclusion which appears to me hasty and uncalled for, from the

unfavorable results of the experimental and unnatural trials, in fiery furnaces, of series of our building stones, by

several investigators. Such a conclusion seems to be unwise and unfair, so long as our present habit of internal

construction is aptly represented by the following description:

Our buildings are, in truth, ingenious combinations of fines, greater or smaller, mostly of combustible substance, and commonly of

thin material, set side by side across our floors and up our walls, opening out here and there into hollow spaces walled with wood, and

out of our reach. Every fire that occurs gives us new warning that our way of building is unsafe. All our common methods have been

developed in the effort to attain one class of qualities—lightness, quickness, and ease of construction, and economy, or rather cheapness.

As usually happens to people whose aims are one-sided, we have got into trouble. Our buildings do not last; often they will not bear the

use we put them to; they burn like straw. Other people have found out how to build better than we, but we like our own way, and we

will learn nothing from them. We box our floors with thin plank set edgewise, our partitions with smaller pieces of the same stuff ; we

fur our walls with strips of the same. Then we case all in with thinner boards and friable plaster on still thinner lath. The building is

a series of communicating flues partially protected outside, but wholly exposed within, through which fire and vermin may play at will,

and through which we cannot trace them till they have done their mischief. All this is convenient and cheap, for it is quickly put up

and takes little material. If we use iron, as we must, we make it hollow also for strength’s sake. This would do no harm if the bellows

were no larger than they need be, and were properly closed in; but we build great boxes to simulate masses of stone, and we expose them

to the fires of blazing wood which we know will destroy them. At the persuasion of underwriters we put up cornices of galvanized iron,

which will not themselves burn, but which are thin shells turned upon wood, and will at once convey the fire behind them. (a)

Add to all this our hatchways and elevator-shafts, by which a fire, starting in the basement, is conveyed at once

to the attic, the beams of the wooden flooring often resting upon girders in the center of the building, as it were, a

very house of cards—these girders, too, supported merely on slender stone piers in the basement, and on light iron

pillars in the upper stories, and every floor filled with a mass of combustibles, especially in the “dry-goods district”;

and we find an accumulation of materials in false and improper conditions, whose combustion will overcome the most

refractory walls, and which should never be permitted to endanger human life and property in a so-called metropolitan

city. On inquiry, I find among insurance men a unanimous conviction, decidedly and strongly expressed, that

there is not in the city of New York a single absolutely fire-proof building—not one whose walls may not crumble

before a storm of fire from without, or in which either flooring or partitions, or both, will not probably yield to the

internal conflagration of their ordinary contents. A few edifices may approach the conditions required, but even

in one of these a recent fire on the seventh floor, fed merely by office furniture, shriveled up the flimsy so-called

“fire-proof” partitions and gutted the entire floor. The very material, perforated brick, which was used in these

partitions, is still being hurried into new “ fire-proof” buildings, now in process of construction in Fiftieth street and

elsewhere. Nevertheless, it is generally admitted that much progress and great improvement have been made, during

the last few years, both in the choice and arrangement of building materials for the protection of our buildings

from fire; with an enlightened public opinion, much more may be expected. We have, fortunately, at our very

doors, vast tracts of fire-proof materials—the belt of brick-clays along the Hudson river, and the still more extensive

band of clays stretching across New Jersey, excellently adapted for all varieties of bricks, terracotta, and tiles,

to say nothing of the resources of our commerce ip the importation of similar materials from the whole Atlantic

coast—which we ought to and must use for interior construction as-a matter of the wisest economy, and, in association

with which, our building stones, in all their variety and enormous supply, will find their proper place. When, at

least in the business districts of the city, the interiors of the buildings are generally supplied with a minimum of

wood, subdivided with tile, slate, or concrete flooring and doors, and sufficient partitions of brick or terracotta,

 

a The Arch. and Build. News, 1879, V, 49.



NEW YORK CITY AND VICINITY. , 393

and roofed with tile, slate, or concrete upon fire-proof backing or supports, the nature of the stone used for the

exterior will matter little, so far as concerns protection from fire, since it will not be exposed then, as now, to the

unnatural and unnecessary furnace-test of furious flames from neighboring buildings.

The other objection to the use of stone, and one which has been specially prompted by the decay of the brownstone

ashlar employed extensively in our buildings for private residence, is founded upon its lack of durability and speedy

dilapidation or discoloration. The hasty statements of despairing architects, in denunciation of the brownstone, are

sufficiently answered by reference to the texture of the still softer oolite, which medizeval architects were content

to employ, and whose fragility seems to havebeen at last counteracted by modern devices. When properinvestigations

. shall have been made, it is probable that the very porosity of the stone, which now renders it particularly sensitive

to atmospheric attack, may best avail for the absorption of some cheap and durable mineral preservative, and that

the present use of such stone in its raw, crude, and unseasoned state will be hereafter considered merely an evidence

of the unintelligent and wasteful way in which we now work up our materials. Surely, since our city is placed in

a region occupied on every side by inexhaustible supplies of sedimentary and crystalline rocks, remarkably well

fitted for building construction, their surfaces scraped nearly bare by ice-action during the great glacial period, and

thus most favorably exposed for economical exploitation, and the whole region is crossed by a radial network of routes

of transportation by water and rail, at the least cost, centering in this city, the natural materials for building thus

offered to us should not be hastily neglected or rejected, before their nature has been thoroughly understood.
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